Inhibition of histone deacetylase 10 induces thioredoxin-interacting protein and causes accumulation of reactive oxygen species in SNU-620 human gastric cancer cells.
Histone deacetylase (HDAC)10, a novel class IIb histone deacetylase, is the most similar to HDAC6, since both contain a unique second catalytic domain. Unlike HDAC6, which is located in the cytoplasm, HDAC10 resides in both the nucleus and cytoplasm. The transcriptional targets of HDAC10 that are associated with HDAC10 gene regulation have not been identified. In the present study, we found that knockdown of HDAC10 significantly increased the mRNA expression levels of thioredoxin-interacting protein (TXNIP) in SNU-620 human gastric cancer cells; whereas inhibition of HDAC1, HDAC2, and HDAC6 did not affect TXNIP expression. TXNIP is the endogenous inhibitor of thioredoxin (TRX), which acts as a cellular antioxidant. Real-time PCR and immunoblot analysis confirmed that inhibition of HDAC10 induced TXNIP expression. Compared to class I only HDAC inhibitors, inhibitors targeting both class I and II upregulated TXNIP, indicating that TXNIP is regulated by class II HDACs such as HDAC10. We further verified that inhibition of HDAC10 induced release of cytochrome c and activated apoptotic signaling molecules through accumulation of reactive oxygen species (ROS). Taken together, our results demonstrate that HDAC10 is involved in transcriptional downregulation of TXNIP, leading to altered ROS signaling in human gastric cancer cells. How TXNIP is preferentially regulated by HDAC10 needs further investigation.